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SALTING  PAAC TICKS  IK  SXPRESS  TAN  CAH3 
LOATrJl)  WITH'PACITIC  NORTHWEST  CHlfiRRIKS 


Object 

Thl«  test  was  conducted  to  obtain  infornF^tion  on  the  salting  practice 
necessary  to  insure  aflecoiite  refrifrer&tion  of  sweet  cherries  moviniP  to 
market  under  sts^ndard  refrigeration  In  exp rests  service  with  farv- equipped 
csruc     '"fhile  the  percenta/^ep  of  salt  to  be  added  to  the  bunker  ice  in  Uc  ft, 
fan  care  of  cherriee  under  frei,g;ht  serrice  wep  determined  in  19U6  li  the 
advent  in  the  Isst  ?  years  of  50  ft^  fan  carg  desi^ajned  for  transit  at  eroreet 
train  speeds  has  made  it  necesearj'  to  det'^rmine  whether  the  older  recomioen- 
dationi  mipht  recuire  rpvlsiono     Due  to  the  cuptortu^ry  uae  of  dry  ice  to 
provide  COp  ^fig  for  treatment  of  cherries  during  shlwrnent ,   the  retenti  on 
of  cop  fas  in  these  care  aleo  needed  to  be  deterroinedo 


Outline  of  Test 

Carss 

The  four  Railway  ^Irpress  Agency  fan  cars  used  in  this  study  had  si  idl- 
ing doorp  of  the  type  built  between  September,  19^7         March,  19^^.  They 
were  all  similar  in  construction,  with  inferior  dimennions  k2  feet  long, 
8  feet  ?"]/?  inches  wide,  and  J  feet  3  inches  hi/»h  including  the  7-1/?  inch 
herringbone  floor  rack^     Walls  were  ulywood  lined,  without  racks  or  flues 
on  the  inside,  welded  gteel  sheethed  on  the  outsidOc     Both  walls  and  roof 
contained  U  inches  of  Fiberglass  plus  Silvercote  reflector  paper  for  InsuL- 
etion.     The  floors  were  insulated  with  U-l/U  inches  of  Naturzone  hair-base 
slabSo 

Total  capacity  of  the  end  ice  bunkers  in  these  cars  was  1?,9^0  Ibe,  of 
chur.k  iccj   or  JS  Ibt^  to  the  inch  of  heighto     The  top  bunker  opening  was 
1?  inches  high.     The  bottom  opening  did  not  extend  above  the  floor  racks. 

The  four  cars  were  used  as  follows? 

Car  NOq  Designation  Salting  Prectice 

HEX  655^  A  li  Initial  »alt,  1^  all  re^Jcings  plus 

1000  Ibso  dry  ic©o 
636r  B  1%  initial  salt.   H  ell  r^v-lcings 

6100  0  2%  initial  salt,  2^  all  rev-jcings 

6131  D  3^  initial  salt.  3*^  all  re»lcingi 


1/    Oeryiardt,  Tisk,  and  Ryall  A.  Lloyd,     "g^i^i^g  practices  in  fan  and 

overhead  basket  bunker  car«;  loaded  with  precooled  cherries".  H.  T.  4 
S,  Office  Report  No.   17^.  19^6» 
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Temperature  Equipment ; 

Distant  reading  resistance  thermometerB  were  placed  in  thr  lugs  of 
cherries  in  euch  a  vey  that  temperatures  in  12  comparable  looatioiifi  ic  ©cirh 
car  could  "be  ascertained  without  operinf;  the  carp.     They  were  located  in 
the  head-end  half  of  the  load  in  the  following  poeltionp; 

TBCL  -  Top  layer  "bunker  stack,  centerline  of  the  car, 

TBSS  -    »        "  "  ^    ,   south  side  of  the  car. 

I<5CI  -  fourth  layer  fron  bottom  of  bunker  stack,   centerline  of  car, 

BBCL  -  Eottoia  layer  bunker  stack,   centerline  of  the  car. 

-  Top  layer  7th  stack,  centerline  of  the  car. 
M^^CI  -  yourth  layer  froD  bottom  of  7th  stact,   centerline  of  car. 
Bv^CL  -  Bottom  layer  7th  stack,   centerline  of  the  car* 
TDCL  -  Top  layer  lUth  stack  (at  doorv^ey) ,  centerline  cf  the  car* 
MDCL  -  Fourth  layer  fron  bottom  of  l^th  stack,  centerline  of  car, 
BDCL  -  Bottom  layer  lUth  stack,  centerline  of  the  car. 
TDSS  -  Top  layer  l^Jth  stack,  south  Fide  of  the  car. 
BDS5  -  Bottom  layer  I^th  stack,  south  side  of  the  car. 

Temperatures  at  thr*'*^   Tocatinns  were  taken  whenever  the  train  stor-s  per- 
mitted;  they  are  recorded  in  tables  2,  3«  ^         5»  and  in  graphic  fero 
in  figures  2»  3,  U.  S  and  6. 

In  addition,  a  Rjran  recording  thermoiLeter  was  installed  ur.der  the 
floor  racks  in  the  centerliiie  doorway  position  in  care  A  and  B»    ^Both  of 
these  car*  received  1%  salt,  but  car  A  received  ICOO  lbs.  of  dry  ict  after 
loading,  850  lbs.  of  which  was  left  in  cartons  and  placed  in  the  bulkhead 
cribbing  snd  150  lbs.  was  broken  up  on  the  water  ice  in  the  bunkers.  Nine 
of  the  cartons  were  pieced  on  the  top  of  the  cribbing,  level  with  the  top 
of  the  load,  and  9  were  placed  on  a  shelf  11  incfics  above  the  floor  racks, 
the  usual  procedure  In  commercial  shipments  when  dry  ice  ie  used.  Alter- 
r*ate  cartons  wr-re  opened,     San^jles  of  air  were  removed  froiu  the  interior  of 
the  car  by  means  of  l/U  inch  copper  tubing  and  carbon  dioxide  concentrations 
in  this  air  were  deteruined  by  means  of  a  Hays  analyzer  (table  2}. 

Loading  arid  Transit  Data' 

Methods,  time,  aiid  other  pertinent  loading  data  are  given  in  table  1. 

Outside  air  temperatures  were  taken  at  frequent  intervals  throughout 
the  test.  These  are  plotted  in  figure  1,  and  daily  maximms  and  minimums 
appear  in  figures  2,  3»  ^»  5.  and  6. 

A  record  was  kept  of  running  tljue  and  delays.  This  information  is 
listed  in  table  6,  and  ie  presented  in  graphic  form  in  figures  2,  3,  U, 
and  5« 

The  ice  supplied  at  each  re-Icing  point  was  recorded.     Bunkers  were 
replenished  under  8upervi8}.on  of  the  test  party.     Salt  was  weighed  out 
and  added  to  the  ice  by  the  test  part\.    junountr  of  ice  and  salt  used  at 
the  various  icing  stations  are  recorded  in  table  J. 


Test  ?ruit: 


The  d&y  "before  the  test  cere  were  loaded,   Bin^  cherriejs  from  one  ^rover- 
lot  were  comnoslted  and  packed  in  8  tared  1^  lb.   lu^rr,     Net  wel/»;ht  e  were 
recorded  for  all  boxee  and  the  fruit  was  held  at  M^^T,  until  loader:.     A?  each 
car  wee  lof.ded  one  of  these  wei,^.ed  test  'boTee  wee  placed  in  the  loed  at  the 
top-j  and  one  at  the  "bottom-  centerline  doorway  posit  lone  immediately  adjacent 
to  the  lu^e  containing  thermometer ge     The  .^rose  and  tare  weights  of  teet  boxes 
in  care  A  and  C  were  deternint-d  a^ain  within  ^0  cinutes  of  the  time  the  carg 
were  opened  for  unloading  (table      ,     Those  in  car  D,   since  scales  were  not 
Rvaila"ble,  were  kept  under  refrie;eration  until  unlosdin^  was  completed  then 
were  taken  by  automobile  to  the  Market  Disease  Laboratory  in  New  "Vork  City 
and  stored  at  U^®  ni^ht  of  June  ?7.     Those  in  car  B  were  handled  in  the 

sajne    manner  the  following  evening.     The  boxee  from  "both  cars  were  ffiven 
their  final  weighings  the  morning  of  June  2^.     The  weight  of  the  boxes  from 
Car  D  were  noted  when  they  went  into  storage,   and  since  there  was  less  than 
5  grams  change  in  that  weight  by  June  ?Q  the  delay  before  the  final  weighing 
wa!?  not  considered  to  have  changedthe  weights  significantly.     After  the 
weighings  the  cherries  were  examined  for  possible  differences  in  aroef-ranc©. 

Car  unloading  data  are  listed  in  table  2„ 


Re  suit  s 

The  test  cars  were  initially  iced  the  afternoon  of  the  day  before 
loading  (table  7)=     It  was  planned  to  re-ice  and  initially  salt  them  the 
following  morning  before  being  moved  to  their  lo&ding  points,  but  it  was 
necessary  in  the  case  of  car  D  to  omit  the  first  r^lcingj  however,  salt 
was  added  by  the  test  p&rty  during  the  time  the  car  wgs  loaded^     All  cars 
were  again  iced  and  salted  prior  to  departure  the  morning  of  June  ?3» 

Car  D  left  the  test  at  Chicago  for  Long  Ipland  R. R.  delivery  via  th© 
Pennsylvania  R, R,     It  will  be  noted  on  the  icing  record  th&t  only  ^900  Ibso 
of  ice  remained  in  the  bunkers  when  it  was  unloaded  at  Marpetha     This  and 
the  fact  that  no  record  of  a  r©-icing  of  this  cnr  can  be  found  are  grounds 
for  the  asFumption  thAt,  de«»pite  billing  inst ructionp,   this  car  was  not 
r«-lced  after  leaving  Morton  Park,  Chicago. 

Cars  A  and  C  were  unloaded  approximately  U  hours  after  their  arrival 
in  Jersey  City  (table  8).     Cpt  D  was  not  unloaded  until  the  evening  of 
June  27»  and  car  B  the  eveaing  of  the  PSth,     The  latter  was  given  an  additional 
icing  in  Jersey  City  on  the  ?Jth  because  of  the  delay, 

A  comparison  of  the  teirmerature  tables  and  graphs  for  the  cars  indi- 
cates that  even  3*'^  salt  may  not  provide  desired  refrigeration  for  cherries 
when  loaded  warm  or  only  slightly  cooled  as  they  were  in  these  test  carso 
Preco  fr.ns,  being  tract i or*-- dri ven,  move  the  air  in  refrigerator  cars  at 
rates  that  increase  with  increasing  speed  of  car  travel.     The  results  show, 
however,  that  while  the  speed  in  transit  and  shorter  terroinfil  delays 
characterizing  exoress  service  undoubtedly  increase  cooling  efficiency, 
this  method  is  not  as  satisfactory  as  adequate  cooling  before  shi-oment 
(figure  6).     When  it  is  necessary  to  ship  warn  cherries,  more  salt  is  needed 
than  was  used  in  this  test= 


The  8ll/»htly  better  cooling  attained  where      percent  salt  was  used  was 
not  8ho%o^  by  rhangep  in  weight  of  the  epeclal  boxes  of  test  fruit  (table  ^j) , 
percent  weigir.t  losj^es  of  the  cherries  varied  from  1,"^  to  1.^  with  no  dis- 
cemable  apsoclation  within  or  between  carf.     There  was  also  no  difference 
in  the  appearance  of  the  fruit  from  the  various  cart      The  test  fruit  had 
the  same  epnear^nce  as  th,?t  in  the  comrercial  sr.iDmer,^*.     The  cr.erries  were 
firiB  and  bri^jht^   and  atems,   while  showing  ?li^ht  shriveling:,  had  only  trace* 
of  di  scolorat  ior.     The  only  adverse  comment  voiced  by  a  receiver  was  on  the 
presence  of  frost  in  top-layer  lu^a  adjacent  to  the  dry  ice^  Examination 
revealed  that  heavy  layers  of  frost  form  on  the  outside  of  tne  dry  ice  car- 
tone,   and  this  frost  will  bridge  the  t?t^ace  between  the  uprifi:ht  members  of 
the  bracing  and  appear  inpide  adjacent  fruit  lu^9„     This  did  not  occur  when 
the  frost  contacted  the  upright  meir:berc  themselveRc     This  shows  that  an  air 
space  of  at  least  2  inches  should  bf=  Drovided  between  dry  ice  cartons  and 
Dacka^ec  of  fruit. 

The  dry  ice  did  not  appear  to  benefit  the  fruit  in  car  A,   t>ut  tnat  is 
understandable  because  as  seen  in  table        the  carbon  dioxide  level  fell 
off  froB  7  percent  immediately  after  loading  to  a  trace  in  transit.  When 
the  c&r  stood  in  the  Chicago    yards  (table  6)  a  concentration  of  ?  percent 
was  built  up,  but  this  was  soon  dispelled  when  the  trio  was  resumed.  Pre- 
vious work  has  demonstrated  that  fan  cp.rs  that  held  concent  rat  i  one  of 
carbon  dioxide  when  standing  quickly  lost  it  when  moving,  ?/    The  doors  of 
these  test  cars  could  not  be  closed  tightly  and  air  leakage  was  also  noticed 
around  the  fan  pulleys.     The  extent  to  which  the  carbon  dioxide  e^catjed  at 
these  and  other  points  is  not  known. 

Refrigeration  effects  from  the  dry  ice  were  apparently  negligible. 
Figures  2  and  3  show  the  bottom  layers  in  the  dry  ice  car  (a)  did  not 
cool  more  rapidly  than  those  of  car  B,  and  the  Ryan  records  of  air  temT:»er-. 
stures  immediately  under  the  floor  racks,   figure  7,   likewise  indicate  only 
slight  differences  once  the  cars  were  moving. 

The  dry  ice  cartons  in  car  A  each  contained  from  ^  to  S  lbs.  when  the 
car  was  unloaded.     There  was  no  difference  in  the  amount  remaining  in 
cartons  that  had  been  opened  at  loading  and  those  that  were  left  reeled. 

Summary 

Standard  rpf rigeratlon  with  3  -nercent  salt  an-olications  or  less  did 
not  give  desired  refrigeration  to  loads  of  warm  or  only  slightly  cooled 
Pacific  Northwest  cherries  in  these  shipments.     With  fruit  loading  tercD^ratures 
of  U5  to  ,  initial  and  transit  salting  should  be  hepvier  than  those  used 

in  tnese  tests.     Elimination  of  customary  precooling  end  dependence  on  cooling 
by  fan  cars  in  transit  doer  not  appear  feasible  with  the  amount  of  salt  used  in 
tnis  test. 

17    Smith,  Sldwin,     Gerhardt,  T'lsk,   and  English,        Herle.Vc     **Report  on  a 

transportation  trip  with  swe»^t  cr.erries  in  refrigt-rator  cnre:  influence 
of  the  heignt  of  load,  mechanical  circulation  of  air,   end  tne  u?e  of 
carDon  diojcide  gas  as  a  suuplement  to  standard  refriger.ction",  T. 
&  So  Offl4e  Keport  No,  9?, 
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The  aid:!  Ion  of  1000  lbs,  of  dry  ice  In  the  cribbing  had  little 
appsre-.t  effect  on  tne  cooling  of  the  load.     The  CO^  gas  could  not  be  re- 
tained 1     t.-e  car  under  test. 

An  air  8pac<»  of  at  least  2  inches  should  be  maintained  between  the  dry 
ice  cartonp  and  box^ee  of  fruit  to  prevent  the  frost  from  appearing  inside 
the  lufs 
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